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lt jja^s^iataj 1)? h mmm&m 
s**ifci t ^Sk-rs^^s. 

afeixTv^^ttt &sagm<IfcB«s3lJg*f 
[ it$3 3 ] ±f SBS#*l£?f Biti i , ■s&xvisfti 

s*it i fc j: * & f»*n i iaao«^ia. 

[M*gf4 3 *j*B*»fc«Lfc**ttffl"*-**#* 

ft • WISHES fc , JJE**^-* 

kifciK LT&£»£»Efik B5^)W£»IEtt£*£t}-r 

S«ttCE«»{iJ#ai: . J:iSfift$«»EttkB3t$ 

®k?&nm&ms. 

mmtfm&ftmtt?&%%&i l zj3®wm*m 

Kzk*mib?&mt$mmi. 

i e 3 ±.m±mnmii , mm=F 1 1 o t= 

^m&^&mmz-fczkm®t?m*m5 

sritta t ? & i imnm&mmmw. 

imm 9 ] i mhtz o t«Mft <b*ut 

h Wm 6 f Stt<0»£gi8£X. 
tlt^ 1 0 ] ±IM«?fi(0®Jg^J5H^cJCt 

TWE-rs^asrif*. & <r t mm t ?msm 5 mm 
hLxsm£*tvm*m%u jjb 

«%tt^ * U fcSStf S i k £ffia k ? S 

nwas 4 isf^ssiissta. 



imm 1 2 3 aimKHi»>WD(c mmizmm 
m.<n%mmh^mmitzz\bim.t?hmm 

umm 1 3 3 gttasiBsoftfstc. jE^mixiz 
nm&mmmmmzmtt:7'y ! --zmt>?z t 
zmt?mm4 mmmmm&. 

umm 1 4 3 ±ie®KfflEM^^giicoff»a¥s 

4>9y*-ximt&zti:ffikt?&itom49stft 
mxm 1 5 3 mtmmz-t -y h 

[»*js 1 6 3 m^m^co^m^m&i mm<m 
awst? h m i nmmx rvrb. wm^ftnmm 
n<nn&*^--\<zmm.?hm2a)W&x7--vTb. us 
m&Fw&&&m&* mmzm*Mzmm?&m 

[W*^ 1 7 3 SIMU!SaK>*&f^«S£-£ 

Biraa i o oxx-mz^zrv t-bxr-yrmz. 

Kz\b*mb?m&mmm. 

mm 1 8 3 m&m&vmim o mm 

mmmttz^m^^h^mb, jjasys* 

KffiiE«kBfgft»a«ijEfflSr*ffi-ri.aSffljEl;i:aj 

mb. imm^titimm&mmbmmmm 
m.z§&w?z>tmmb. mmmsmmim 
m-e>jm?h%m<r>? a s vnzmm,xm^tx 
wm=t^mmm?h^m : mm s m.b . ^Tfi^- 

&n»ittMiE#sk muzz b &mt ?hmm 

[000 1 3 

mwgiw.. mi<zM%mmi?Mzm?& t, <nxh t . 

[00023 

•WE^-y*****). BSHOMMHSraflrt. iofc 

[000 33 «*i«J:d=SrSS«t/6i4*.OkLT. 

(Mxtfui oiz*?£o%mjx.mmm mm^4-2 

474 90^8) *tfBKS*lTV^. HI OfcfcH 
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X , 1 fi# s », * OlSefr&v h y >y ?xfcIJ?iJ Lfc 
2tt-jeoME* t 9lDPS*itRW, 3 lift 

km^tfmmztihYyvv k (t-*«s) . 6(4tt 
V5izmtmmm. 9{i^eh#^sx^»j -y 

i o UjiSff/ffifffll^Sff * y y 
HRIiR (#) ffl«ffWS@S§. 1 

i G«iG (a) ffl«£tiss[nss, 1 1 b«:b m) mm 

EfiSElSS. 1 2 RtiRJB*EPEEIBtf>*>f -yf-HI 
Hk 1 2G{±GJfl*>f ?f-|I!Hk 12BttBJBX-f.y?- 
@». VdiilHWJE, VWi»ffi2K9lJlrt-SSffi. V 

sfi^-;w Klffi 3 teEfflHrt*. is-)], K«ffiffi««BEf 

[ o o o 4 j <wc . m i o^fflsiiggacoK^tcou 

JlfcttWX. Y^'U-yK4, Sfc^TJnSSSflfliffi 
2^ffS§LT3Bfrt&i>«9T'\ X, Y^'U-yK4, 5 2: 

6 i t lz i o Tffiltf)***-*- * i f: £ . 
X, YfVv Httfi4. 50»®S§7, 8ii^-fn 

^LTX, Y^'J-yKtflW&ti. iClTIM^Wl 
OMMEH. 7-f5^yh6fcX, Y^U yK4t$J;tf 
5 , is-)V 3 fc 2 *)He>)«Efc«e#t S 
^'J -y K«ffi4, 5fcSB&§;h.£8!iWtEEVdi:»ffi2 

R, G, B#fefttf5«ESSE@»l 1R. 11G, 11 
BSrffl*, =g-«ffpgI5]g|(i:lgiJrtlJEVd^®fiiT'^ffi 
LXZ.4 vf-BOSSl 2R. 1 2G, 12BA>'ON^, 
v-;l/K€fii3t#fe#«0^-;PK®EE (Vr, Vg, V 
b) tmfrl. *4<y*EIBl2R. 12G, 12B 
{4nyhn-51 3£J:oTON/OFF$iJ#P£ft, V 
r, Vg, VbW3o<7)|glSflEcri4 , ^l-9^^-/l/K« 
ffi3fc&te3iiS. 3yhn-?i3H;«EEi3gGI!&l 

ir, lie i iBaiitf}im#mtzw)8*.6. m 
tlx mm 3 tcEPHn-f & z t x-&m^mmmm 

[00 05] *fc. ^«K.I^J:3afej^«)»K 
(ttHBg5 9-180 588^-) aStfSSRSivO* 
[0006] 



ixLtovm&m^tz. -n, ms&mm-tmm 

[0007] £<o#JIttJJB<&J: 3=flflWWS*)lfiiW-* 
[0008] 

■CS & J: o t s B*WSffilE««SI 3 1 fc J: 0 , s»SP 

WK^TSiAdt. D/A3yA-^~3 7**fefflB( 

®.®lEmz3&\\X&1l~$-h&&<7>mL*, 

A v f - 3 9 1 cO^Tf SfecO? S y^fc|Bl 

[0009] W^JM 2 Of6Bj(i, ?F»^tt^ ^ y 3 4^\ 
WE**«Wr>«cJi . WBPHMfflwtx 7- K t R 
B#(cSJitf ipfcU j^Sii 4iiT ^ ^ 

HSfcti, §»^t-fe^Sffl]EfitB««»ffi«Effl 

*^gai 50«iE4_hWt:{i^»fStt^t'j3 
4 rtOpS^^V- KSrf-x v 9 L. ±ieA°X"7- K 

■$.mzh&mzw®itLx, m®mim*mmth. 
[ooio] mxmcowm. nsgmmza^x . m 
8 iz^i-^mxmmnmmmsEmmta, i , z <DW$m 
m%Mmttmm&* * y 3 4 tmti ± 3 1 Lfc t> 

mmmffiEmz%MZit%^zkx\ mi^mm^h^ 
&mm^mmmmmz^z < %&cr>m<zttf 
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[00113 m^m^wmmmmmmit. * 

C0012] |f*S5<05|BB|± s ||^4c7)*igpSg 

[0013] M*3I6<?)^± % g^jj^f 1 
tfi&OM* 1 8 a fc«gf=fifi^B* 1 8 b £[5j-«jgT?g 

[0014] 11*317 4>Wffli. ^SBS" 1 8*% US 
3feWSftO*»«fl& 1 7fc:a*ii:**arV^J:3t363l6(K 
3 8SRftfefc«"C**. 

[0015] it*if8^Hfl(i, HS- 1 8*%Lfc*fc 
£1^fc&<±PS«m 7T'©K£-tf;l>*:^ )£3ftK3 
8 fcJfo&W*-* J: o fcfi < U: «, WC* S . 
[0016] «*«9 W5Sffl«, flMII3»R£«4>-*-fc 

*>kei 3 ? *t i o is i ffl<o^3te«s^p i fc*ww-*± 

[0017] m$M i ocr>%mt. ±^mm 1 7 ass 
ttiajrcsHttsfc*), «iaueti6tTA/D3yy< 

-?-2 2«m»ttt«E-f Sfttf><0&g-fey->f-2 6 
fcBMtT, 2 5°C£»{C0 . 5iC*fitC*fejft»t»R 

[0018] II^JB 1 1 0&HJJ{± % fg£H£33g 1 4 1*1 
m 1 £58fc»fc:-fe >y h L iftWKSBe l . ^» ^14^ 

^ u 2 5 «yi£iytfc t <ot* * . 
[0019] wmm 2ff)fmt, m^mmi sconm 
zmsg.mw£m 1 4 lt at&wto n/o f f 

[0020] It^JS 1 3tf)S&BJ|{i, JMaHSBrrefc, 

[0021] mtm 1 4 W^HB{±. OJSfflSggS 1 4 

IH8Sl^«a^fA777 , Jfl<^j' U 7;M y ? 7 
x 2 7 fcWtfc * . 

[00 22] W^Jf 1 5<0%m&. W&ffl&ZTtMe. 
Ucf«B 1 5 £iffi-f 1> i: * (Hi. ZDMHlf 



[0023] gg$£ 1 605fiBB{cffi&3WBg||SE*i£Ji. 

T77L IE8K^#*^*5^rtWH*»£&*3 
-lZi-&%2V>mmZT>yTk, «ttfcSVH9t=iRt 
SES^flffl^S^^SSS&fffc 3 IS 3 4)»8*f 
•y7"££tj. 

[0024] if^js 1 7 wnBHt«s»fiai3s*ife{±s 

[0025] 1*S 1 80»BflK«6a^lS«(lWE 

t. m^m^^UM^tmmmiz 

m?-* t mwmnmmiEmzg^wmmiE 
%ixtzm®T-?itM»ixmmr^mzii! l iitm 

[0026] 

t -rm i ftfflv^^*oawfeKwt4 1 , ^ssa i 

fc . SJSPSgK 1 4 *» 4. A* § fifejiStfTflt^i: 
Si 5WtftSfeft»SffluE« ( 2 4AW h ) fcBS 
( H «y h ) ««!SffiIEffl ( 5 1 2^4 h ) tfoTff 

i imrt&my&nmm&k . nmrntM 
mi4^mthR m 1 6fl. g m) ■. 3 2 

fl. B (#) : 16flOB»18-CflllKS^S%«^ 

too27]-*, m&mmm 1 4 1={±. wmm. 1 

5^^T$^l./t* , )«^:Tfi^tB^Si, ^gai 

5 nzhhnwMA^^^htz^<mmmsMm. 

0 8K«C«mf * 6 4ft<7)*Hm?fifc - tftffi LfcSffi 

3^^«MiE**fl^*weiiiE*wje#ai:; 

XrA7 -y TffliOy u r;M 7 x-x^m^fS(tT 
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[0028] mz. m2m^xmmm smm 
tstwti. m^m sa. »spsgai4*^«» 

SJffiEffiSSSS&fcSli-rav-r a> 3 3 1 , 

fluEtt ( 2 4 AM M J:B»ftSISiSiEffl ( 5 1 2aM 

v ) amt^m w&x * u 3 4 t , ^»i&tt^ * y 
ffljEfi^-iewtfiifrrs^* u 3 2 fc , tax* y 3 

2rt<3BS3S»^jEttfcSJ£ll^SSi8 1 4*»6gfrt*: 
j^Tfl^Pglfflr-^t^?!* (IBfST-:?xB*fc* 

flLKSi iEStJ«S3 It. B*3tWE«uES[3J»3 ltfSMj 

9 A S >?%mm 5 fc , SStSwtf 1 Sr8«Srt 

4 3 y 3 3 #aj*^&fy5»JStiIlM£ D C K;KOf| 
m=^-rSD/A3yA'-^-3 7k, -e^D/An 

•^S>-^^4;ISSS3 5*>^R, G, B<0jStfT*4 $ y 

ym^mmiximi&Ti'UT'xA vj-39t, * 

3 fcffliHrt* KmfiKWV 3 6 £ ISttT V ^ . 

[0029] at. ijE^snEi 5ommz^xm 
wth. mmmi 514, nauLhwtv-f 3^3 3 

^WMtX* 'J 34*>A>fe«»Sffl]E« ( 2 4 AM 
h ) iBSHsWgffilEffl ( 5 1 2A^ h ) bWSBt'ix 
7-K im^U!.LX-7Aay3 3rt<0RAMfc 

•fe-yb-^S. V^f3y3 3(i, 7M 3^3 31*1 

«RAMjC*&fi«MEltM(24A-f h) £D/A 
ay a'-? -3 7^, [5jt< V-^3>3 3rt£ORAM(C 
&!>B3H5»«ffijEffl ( 5 1 2 AM h ) £^ y 3 2^ 

[0030] £tz. D/A3yA'-^-37li V>f3 
>3 3*>/5,»a*<xfcfe*aWK*liEfi ( 2 4 AM h ) £ 

It 2 4 ftV^WDC ^HCgSjiLfcmffi&T-fn 

?'x-r 'yf-3 9^aj^-rs. -eur, setm^.*-* 

•yf-3 9ii, *M $y^8£GI8&3 5j&»&iOR, G. B 

comtA i>7imt,zmmix, d/a3va-*- 

3 7^£>A#2it£Rffl, Gffl s BfflOWf-ftj&HODC 

X>f 7^-3 9#»4>A:&3*ufcR, G, BCDjm?4 S.> 
f«fl<7)y-;^'ti3 (H10*gg) ten 

Jut* ; t t ± o , i sw-6«o»jsp^ 

[003 1] BSMKfl]ESmB3 ltt. 
■ l5«*l«*»fcSttSj£*ni»ftf> % lB*3910t* 



MIX. 7^y3 3H^t'J 3 2!C-b7 h&flfc^ 
*§SE1 5«^B3SRi:|ai»<OB3K45»Kai]Efi ( 5 1 
2AM M &1AM h-f-pKfflU ?1S (P B W-^x 

Bs&*$j£!iiEffi- 256) lt $ y ?m®s& 3 

5Mi:fJf4. jjt, ^$y;/MiW3 5{;t B» 

ffK4fiEmHt3 lfrk&iKmmmiEistiKmm 

f-^Ci-)t, 'J * Fia« 7 fc Y /'J -y HR 
»H]gS8&fiJ»-r^. s^,(c, x^y.yHK»@»7k 

Y^y -y vmrnmrntf. wmntg 1 ox^y « y H4 

t Yj/'J -y F 5 fcffiSrt* i t fci "5 . #^3^« 1 

[ 0 0 3 2 ] S^kSBI 5{±. «i!I4±mfcV^ 
3 y 3 3 ACpW«|t>t « y 3 4 ^ffKliiEfi t 
iig^A-xy- H SrB^m IX . ZrtSffi&rtxy- 
h h1f ttbmb t,titzWm^x v- K b -St L^rftti 
WPriftfcflWtT. fett»S«Effi (24AM M fcB 

**fBWEfiiiEfi ( 5 1 2am f ) zmmttizmgitf 

[0033] Sfet. V^3>-33{i. 7^y33fl 
ARAM|Z»&fi«aVKttiEfl[ (24AM ft§V^(± 
B^»S«iJE« ( 5 1 2 am h ) mm h J: 3^ 

jit j; oswffips^a 1 4-ei«es*ufe«fc»*aii 

4fc. ^Ot^coB*«»JKaiEffi{i, ^-<0«*^ 
tf-tvhZtll. t^bib. a^*flaw<97dfttB 
*«flaw-' <7 7 * t BS»»««jEfflfcixB* Ufc* 

fit, mw2fem&^mm=?com&mm 

- 2 5 6 " fc 0 . dO^mi LTP§Pr-^*^t 

^ 3 y 3 3 {i*iSP^^a 1 4 ^»gffijEffi§2JS* 
«-**3Mtfc««Cli. -6»*IK«IEfi ( 2 4AM h ) 

bmmm&miEm ( 5 1 2am h) tpsgfA-xv- 

H $r^W%tt^< * y 3 4 K«atr . 

[0034] mmcomm2. mz. m3m^xzm 
mzi%m%mmmmm&mwt&. m&mmmw. 

8ft£M?9fc««Ut*»«fl!!l 7fc, Ci^fe8tJc«± 
BSKfij^at^SEwW^flBEtSSI-tSiiSas 1 9 1 . 

•e^^s a^Av^««7)«ffi^ d c i^K^ajM-* 

7<i^-20t, ^<7)7^;^-2 0«ffi^^M^ 
57^0^-^2 1^ ^tfc»J*££l 2t'.yh 
<0r-^tSaft1-6A/DrJWW-2 2f:» W 

-9iJMA,-mmiE*<v38Ubm£k mmw 1 

OSOTSffi^Srtf =6: 37^3y23 SriSttfe t> <0"C» 
5. 3£>te, •7-f3y2 3t«iSSfcJStT*®«?fil 
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4-v1-24b. IBSStSS*^rrSLCD^Sg2 9 
k . 1 <0««iiSiifc9B«k fii#t 

* y 2 5 1 » sissa 1 5 owm O N/ 

OFFfW VZ?VU-30b. f-f-28b. ^ 

[00 3 5] fcfc, H4*ffl^T«ttMaai405E 
3ta5<Oflt3tt:ov^t:3iHWi. Sflaig3Sffl4<ogifc 

iftS08»owKi8jc«rtrt-ft*itiai7 
*^n- e 4 »R*tr tj o . i m$mm 
mm 1 8 a $■ iBi-^eT-^ s t . ±nm«fi*> 
oaj*«8i»*ay3^L< *s i o sit***? i 

7{i^3te^f 1 fcSJfcSSK-fe 7 h LfctfST. HflW 
4 8 aaBSBWoxtf i * J; a fcjgftS 3 8 Tffl 
X/C*i»). SfcfcB*18jW&Lfc#***-.:i:*<± 
RMKfi 1 7?«K3**fcft, ^3t«D 8£«01ft 

C00 36] nusi^ii 1 4^mttmc-?v) 
act, mmmmmw.i4^ 

- k * < (8MW- 1, fi v ^jfiBKfl? 3 8 T'ffl tit 

fc^ttffiiTKiottaj-fs. act. -e^sfe^i® 
mam 7ii&aiu^£m^«u -e^a^ft* 
wmi 9*««jBEts»-r5. iwt^, mmi 9« 

■£-i>B#(4if5< LT»££±tfT^S. IMIggl? 1 9 
S;W*4fc7)SE& 7 -f 2 0#D C U^C 

T^o^U -yf-2 1(±, V-f r?>2 3 WgfrtCf^T 
8@HK07^;P^--20oaj*<01ia8*aS?LT. A 
/Da:w\'-?-2 2'\ayj-f&. %l,T. A/Day 
A-?-2 2{iDCl^<j!/<D«EE£ 1 2t*<y hOr-? 
KSSftU ^3y2 3#^T-?£Kmtf. 
[00 3 7] -7^3^2 3(4. 2 
*^JKD2Xft*l 2h'.yhf-^t. ?£JK-ty-9--26 
TKOiLCfc'^teJGtfcffiR ( 2 5°C£»Sfc0 . 5 

* >j 2 5 *«,m i 

4 let oT^S*ifc«HMT^t»ttfe«*:«eWE 
6 ^£ Itztm is D T/M V 9 7 x -X 2 7 A»<b (?) 



[0 0 38 3 mz. m5£m^xnmmm.mmi 4m 
?mm* =e u 2 5 c , 1 o^g^-fe 

•y ^SftftfcoirVCIJWtS. «Rlf^*ffl^T*fe 

laueasHf ifcR <*) fciSffs-fr. **>hk£jro 

ji»A/DSffllLT^WMtX*y 2 5K*atr. <wc 
G (S) , B (#) fcHLTfcR«4IHI*fT3. Hh 
wfjft£ 8 ^F/rt£tt hfc386«tT H*fcff a . ia± 

tJ:'924ffl^l 2t'-y hT-^*q^#^tt^^y2 5 
t-fe<y hZtl&. 

[0039] mz. me im^x&mstemww£fm 
mz^x mmtt . m&mmms 1 4 te&mzmm 

■4±Wfc5HWW!b« * U 3 4 . feSSfSSiEfi 
( 2 4 K ) t s ®^ft»SffiiEffl ( 5 1 2A4 h ) 

h. mz. 5mRk9&&mti*s&>& 
fc»fc, ^^Ei 5 ^-s^a 1 0 

1 <osw«*«aim#ifik:*s j: a £&sm 
wi5Mz$>z>mMm$iEm(8t'-vh) z±iox 

izimmnmEm (8t' 7 h ) iisnBaso-go 

MH7MT13<. ^tXx'yr2cOMa(ci 
0 . mm^m 1 rt^#ficoB3is 1 8<0»JK*<PI*^ 

m 1 rt^*fe«H*»«¥^tt{c=s:s ± a izmmm 

1 5p"jt*SB«ft»fl3SE« ( 8 h"-y h ) 

zbxmm-?&. at. ioaratfcv^T(±B3R*KWK 

mm&com&a lm^xK, zn&miz&^xm 
m$fffl&mmx'Z&. mzzf<vT3<n%mizz.t), n 
xfrnm^m 1 oawstfiaifKcs:* i a fc^m 1 
5rtt*4fe*f«8aijE« ( 8 h*>y h ) ^mt± 1 x 

■f -y rTSEftS *4 i k T«K>*»1C|HW4 . ttldHK 

h' fc , ( 2 4A^ 

h ) B«S^«ffliE<i ( 5 1 2 h ) z^m. 

1 5rt«flF»«ftxty 3 4t»atf. lit, 

SUffi 14(4, 7^-2 8£n,i^u ^'J^'JW- 

[0 040] B7&fflUt|6mt771 
3!£*^Slrt<J5ffliSS) CMW^tourifiWi. WSL 
lfflSgai4(4^gai 5tR (#) S:jS*TS*4jS 

mmzvtii-tt. zixmmmmi. t>t>»t*M 
gmmm. 1 4 nwpflwstt* t y 2 5 -y h $ tix 
\mr m nmmbmi. zmmzm^xm 



(7) 
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*sts 1 5 mzh h mmmmm + 1 o *f - -y rx 
\t- 1 ozTvTmmi}itmm^m*m^i%7F 

comm. mmitin&mmmzmt&tx'mm 

f . G (H) , B (») fcWLTkR (#) fc|B| 
[0 0 4 1 ] &fc, S8tffl^TBl5^-rvT2 (B 

*i8«ps) <nmmz^\\xwm-h<, m^mmmm 
1 4{±a8co^T«^ t t a iz&miemm i 

B*«0*S:jS*T§*4jS*Tffl-f SrasSBl 5M^ 
h . * LT*K3K^ff 1 rt<Z)HlOH*W*OHKS: 
SB&f5. J2Lb£6 4lll*>JjEl,5 1 2H3R±S«B* 

z&wwm*m^tzmzm e cowmcDmrnz-t vht 
«m&mMk%&. tlx. wm^sti4ifip>m 

^mWl 5^aijESflfc5 1 hOBS*3?J£ffiIE 

coo42]ati9^fflnt@6<o^fi'r3 (st* 

*S* lOWhWrlilE) W»fftov^-Ci!iBflf *. » 
«PS^ai4«i«^Bl 5fcR (*) fc^SKTS** 
iSffflWfctftfJt*. *LTMttfr»eU R (#) co 
BtMfcttlRU *<0*S*ta6^^-C«BRBai5rtt 
*Sfett»S«iE«^+ 1 xxvTXfi- l Xf-v7UD 

#B««fi3W*4 , Cll«)5E't. G (IS) . B 
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An object of the present invention is to reduce luminance variations 
among display elements forming a display device and luminance variations 
among pixels within each display element, and thereby to obtain a display 
device driven with uniform luminance, and a luminance adjusting device for 
automatically adjusting the variations. 
[Solving Means] 

A luminance adjusting device 14 detects light emitted from display 
elements 1 mounted on a display device 15, with solar cells 17 each of which 
is a hght-receiving unit, and calculates each-color luminance-correction 
values and each-pixel luminance-correction values with 
luminancc-corrcction-amount determination means. On the basis of the 
result, the luminance adjusting device 14 transmits a 
luminance-correction-value change-request signal to the display device 15. 
The display device 15 controls drive of the display element 1 by switching 
the each-color luminance-correction values in synchronization with a tuning 
of lighting each color in the display element 1, then calculates gradation 
data corrected for each color on the basis of gradation data of a lighting 
signal and the relevant each-pixel luminance -correction value, and then 
outputs the calculated data to the display element 1. 
[Scope of Claims] 
[Claim 1] 

A display device in which a plurality of display elements each 
provided with a plurality of pixels emitting light in different luminous 
colors are arranged, characterized by comprising: 

non- volatile memory means on which, for each of the display 
elements, each-color lunrinance-correction values and each-pixel 
luminance-correction values are written, the number of each-color 
luminance-correction values being equal to the number of luminous colors, 
and the number of each-pixel luminance-correction values being equal to 
the number of all pixels present in the display elements; 



2 



TokkaiHei 9-198007 



display element driving means which controls drive of the display 
elements by switching the each-color luminance-correction values in 
synchronization with a timing of lighting a color in the display elements; 
and 

pixel-luminance-correction operating means which operates 
corrected gradation data for each pixel on the basis of the relevant 
each-pixel luminance-correction value and gradation data of a lighting 
signal inputted from the outside, and which then outputs the obtained data 
to the display device. 
[Claim 2] 

The display device according to claim 1, characterized in that the 
each-color luminance-correction value and the corresponding each-pixel 
luminance-correction value are automatically initialized respectively to be 
predetermined values in a case where a correction value is not written in 
the non-volatile memory means. 
[Claim 3] 

The display device according to claim 1, characterized in that each 
each-pixel luminance-correction value is set to be a value equal to a mean 
value of luminance of all of the pixels for each color in the display elements 
in a state where the each-pixel luminance-correction value is set to a fixed 
value. 
[Claim 4] 

A luminance adjusting device, characterized by comprising: 
light-receiving means which detects light emitted from a display 

device; 

photoelectric conversion means which converts the light detected by 
the hght-receiving means into electric data; 

luminance-correction-amount calculation means which calculates 
the each-color luminance -correction values and the each-pixel 
luminance-correction values by comparing the electric data with standard 
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luminance values; and 

means which transmits the each-color luminance-correction values 
and the each-pixel luminance-correction values to the display device. 
[Claim 5] 

The luminance adjusting device according to claim 4, characterized 
by comprising a solar cell in the light-receiving unit for detecting the light 
emitted from a display element. 
[Claim 6] 

The luminance adjusting device according to claim 5, characterized 
in that a plurality of aforementioned solar cells are provided to each display 
element. 
[Claim 7] 

The luminance adjusting device according to claim 5, characterized 
by comprising light shield plates provided in the circumference of each solar 
cell, shielding light from portions other than the front thereof. 
[Claim 8] 

The luminance adjusting device according to claim 7, characterized 
in that a color of the light shield plate for shielding light is white. 
[Claim 9] 

The luminance adjusting device according to claim 6, characterized 
in that the plurality of solar cells provided to each display element are 
electrically connected to one another in parallel. 
[Claim 10] 

The luminance adjusting device according to claim 5, characterized 
by comprising mean which corrects sensitivity of the solar cell according to 
ambient temperature. 
[Claim 11] 

The luminance adjusting device according to claim 4, characterized 
by comprising means which automatically measures luminance of a 
standard display element set in a hght-receiving unit when a target value 
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for luminance adjustment is written onto a non-volatile memory in the 
luminance adjusting device, and which then writes the measured luminance 
to the non-volatile memory. 
[Claim 12] 

The luminance adjusting device according to claim 4, characterized 
by comprising means which automatically supplies power to the display 
device at the beginning of automatic luminance adjustment, and which 
automatically turns off the power of the display device at the time of 
terminating the luminance adjustment. 
[Claim 13] 

The luminance adjusting device according to claim 4, characterized 
in that a buzzer is sounded according to a content of an adjustment result, 
such as a normal termination or luminance defect, at the end of the 
automatic luminance adjustment. 
[Claim 14] 

The luminance adjusting device according to claim 4, characterized 
by comprising an external interface for the purpose of allowing external 
information processing means to collect the luminance correction value, and 
to perform statistical processing on luminance variations. 
[Claim 15] 

The luminance adjusting device according to claim 4, characterized 
by comprising luminance-decreasing-rate setting means capable of setting a 
certain percentage of a standard value set at a factory before delivery in 
order to adjust the luminance for each color. 
[Claim 16] 

A luminance adjusting method, comprising the steps of: 

roughly adjusting luminance for each color of a display element to be 

closer to a target value; 

adjusting luminance for each pixel of the display element to be 

uniform; and 
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finely adjusting the luminance for each color of the display element 
again, to be the target value. 
[Claim 17] 

A luminance adjusting method, characterized by comprising a 
preheat step of fighting the display device in 100% white at the beginning of 
automatic luminance adjustment for a certain period of time. 
[Claim 18] 

A luminance adjusting system of a display device, characterized by 
comprising: 

means which displays with each of display elements including a 
plurality of pixels emitting different luminous colors; 

luminance-correction-amount calculation means which receives 
fight emitted from the display element, and which then calculates the 
each-color luminance-correction values and the each-pixel 
luminance -correction values on the basis of standard luminance values; 

storage means which stores the calculated each-color 
luminance-correction values and each-pixel luminance -correction values; 

display element driving means which controls drive of the display 
element by switching the each-color luminance-correction values in 
synchronization with a timing of fighting each color in the display element; 
and 

pixel -luminance correction means which operates gradation data 
corrected for each pixel on the basis of gradation data of a fighting signal 
and the each-pixel luminance -correction value, and which then outputs the 
obtained data to the display means. 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to display elements which form a 
screen of a large graphic display device, and a display device which 
uniformly drives pixels in each display element with luminance variations 
among the pixels reduced. The present invention also relates to a 
luminance adjusting device for the display device and a luminance 
adjusting method therefor. 
[0002] 
[Prior Art] 

Display elements forming a screen of a large graphic display device 
generally have significant variations in luminance even if the display 
elements are lit under the same driving conditions. This adversely affects 
an image quality. For this reason, correction needs to be performed so as to 
cancel out the luminance variations on a driving side of the display device. 
[0003] 

As a response to such a demand, there has been proposed, for 
example, a luminance adjusting circuit as shown in FIG. 10 (Japanese 
Unexamined Patent Application Laid-open Publication No. Hei 4-247490). 
In FIG. 10, reference numeral 1 denotes a fluorescent display tube in which 
red, green and blue fluorescent materials are arranged in a matrix form; 
reference numeral 2 denotes an anode to which a constant high voltage is 
applied; reference numeral 3 denotes a shield electrode for controlling an 
amount of emission electrons; reference numeral 4 denotes an X-grid (a 
scanning electrode) to which a scanning signal is applied; reference numeral 
5 denotes a Y-grid (a data electrode) to which a signal for lighting up/out a 
fluorescent material is applied; reference numeral 6 denotes a filament 
which emits electrons; reference numeral 7 denotes a driving circuit for 
supplying scanning signals to the X-grid 4; reference numeral 8 denotes a 
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driving circuit for supplying the light up/out signals to the Y-grid; reference 
numeral 9 denotes an X-grid controller which generates the scanning 
signals; reference numeral 10 denotes a Y-grid controller which generates 
the hght up/out signals; reference numeral 11R denotes a voltage adjusting 
circuit for R (red); reference numeral 11G denotes a voltage adjusting circuit 
for G (green); reference numeral 11B denotes a voltage adjusting circuit for 
B (green); reference numeral 12R denotes a switch circuit for the voltage 
adjusting circuit for R; reference numeral 12G denotes a switch circuit for 
G; reference numeral 12B denotes a switch circuit for B; Vd denotes a 
driving voltage; Vh denotes a high voltage applied to the anode 2; Vk 
denotes a power source for filaments; Vf denotes a voltage for filaments; and 
Vs denotes a shield-electrode driving voltage applied to the shield electrode 
3. 

[0004] 

Next, an operation of the luminance adjusting device shown in FIG. 
10 will be described. The fluorescent display tube 1 emits hght when 
electrons emitted from the filament 6 collides with the anode 2 after being 
accelerated by the X- and Y-grids 4 and 5. A certain display is carried out 
by controlling the X- and Y-grids 4 and 5 with the driving circuits 7 and 8 
and the controllers 9 and 10. The driving circuits 7 and 8 of the respective 
X-grid 4 and Y-grid 5 supply the driving voltages Vd to the X-grid and Y-grid 
by performing switching, in response to control signals. Here, the 
luminance of the fluorescent display tube 1 depends on a voltage between 
the filament 6 and the X- and Y-grids 4 and 5, and a voltage between the 
shield electrode 3 and the anode 2. The luminance of the fluorescent 
display tube 1 is adjusted by setting the driving voltage Vd and the high 
voltage Vh constant, and by changing a value of the shield voltage Vs. 
Here, the driving voltage Vd is supplied to the grid electrodes 4 and 5, the 
high voltage Vh is applied to the anode 2 and the shield voltage Vs is 
supplied to the shield electrode 3. In FIG. 10, the voltage adjusting circuits 

8 



Tokkai Hei 9-198007 



11R, 11G and 11B for the respective colors of R, G and B are provided. 
Each voltage adjusting circuit divides the driving voltage Vd with resistors. 
When any of the switch circuits 12R, 12G and 12B is ON, the voltage 
adjusting circuit supplies, as a shield voltage (Vr, Vg or Vh) for the 
corresponding color, one of the divided voltages to the shield electrode 3. 
ON/OFF states of the switch circuits 12R, 12G and 12B are controlled by 
the controller 13, and one of the three chiving voltages Vr, Vg and Vb is 
supplied to the shield electrode 3. The controller 13 switches outputs of 
the voltage adjusting circuits 11R, 11G and 11B respectively in a time 
sharing manner. The luminance of the fluorescent display tube 1 differs 
among the colors even when the driving voltage Vs is constant. Hence, 
the luminance can be adjusted by applying, to the shield electrode 3, a 
voltage value which is switched for the corresponding color, and which is 
different from the voltage values for the other colors. 
[0005] 

In addition, as a general device which adjusts luminance of such a 
display device, proposed is a method for performing measurement by using 
a camera or the like (Japanese Patent Unexamined Application Laid-open 
Publication No. Sho 59-180588). 
[0006] 

[Problems to be Solved by the Invention] 

The luminance adjusting circuit of the conventional display device is 
configured as described above, and adjustment is carried out so as to cause 
the mean luminance of the fluorescent display tube for each color to be 
uniform. However, there is a problem that random unevenness in 
luminance is left on a screen when luminance variations are present among 
pixels which form the fluorescent display tube. In contrast, a device for 
adjusting luminance has a problem that an in-situ operation of luminance 
adjustment is difficult since positioning of a camera is difficult and the 
device is large. 
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[0007] 

The present invention has been made in view of solving the 
above-described problems. An object of the present invention is to reduce 
both luminance variations among display elements of each color which form 
a screen and luminance variations among pixels in each display element, 
and thereby to provide a display device in which less luminance variations 
occur, a luminance adjusting device for the display device, and a luminance 
adjusting method therefor. 
[0008] 

[Means for Solving the Problems] 

In a display device 15 according to the invention of claim 1, as 
shown in FIG. 2, each display element is initially provided with a 
non-volatile memory 34 on which the same number of each-color 
luminance-correction values as that of luminous colors, and the same 
number of each-pixel luininance-correction values as the total number of 
pixels in each display element are written. In order to allow adjustment of 
the luminance of each pixel, a pixel luminance correction operator 31 
operates gradation data corrected for each pixel on the basis of the 
above-described each-pixel luminance-correction value and of gradation 
data for each pixel, which is contained in a relevant lighting signal received 
from a luminance adjusting device 14, and then outputs the obtained data 
to the display elements (a fluorescent display tube l). In addition, in order 
to allow adjustment of the luminance for each color of the fluorescent 
display tube 1, a voltage for each color, which is outputted from a D/A 
converter 37 on the basis of the relevant each-color luminance-correction 
value, is changed by an analog switch 39 in synchronization with a tuning of 
lighting a color in the display element 1, and then is outputted to a 
shield-electrode driving unit 36. Thus, the luminance correction of the 
display elements for each color is made possible. 
[0009] 
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The invention of claim 2 is provided with the following means. 
Specifically, when a correction value is written in the non-volatile memory 
34, a password for determining whether adjustment has been performed is 
also written therein. When this password is not written hi the non-volatile 
memory 34, each of the each-color luminance-correction value and the 
each-pixel luminance -correction value is automatically initialized to be a 
certain value. That is, when power of the display device 15 is turned on, 
the password for determining whether adjustment has been performed 
written in the non-volatile memory 34 is checked. When the 
above-described password is not written, it is determined that the display 
device is new, and the correction value is initialized to be a certain value. 
Thereby, time required for the luminance adjustment is reduced. 
[0010] 

The invention of claim 3 is designed in a way that, in luminance 
adjustment, an each-pixel luminance-correction value is calculated 
according to the procedure shown in FIG. 8, and then this each-pixel 
luminance-correction value is written in the non-volatile memory 34. That 
is, the each-pixel luminance-correction value is set to be such a value that is 
equal to a mean luminance value of all the pixels for each color within the 
display elements, with the each-pixel luminance-correction value being a 
certain constant value (in a not-corrected state). Thereby, variations 
among the display elements are not reflected on the each-pixel 
luminance-correction value. Hence, it is made possible to prevent the 
number of gradations of each display element, which is formed of pixels for 
bright colors, from being excessively reduced. 
[0011] 

The luminance adjusting device according to the invention of claim 4 
is provided with Hght-receiving means which detects light emitted from the 
display device; photoelectric conversion means which converts hght 
detected by the Hght-receiving means into electric data; 
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luminance-correction-amount calculation means which calculates each 
each-color luminance-correction value and each each-pixel 
luminance-correction value by comparing the above-described electric data 
with a relevant standard luminance value; and means which transmits the 
above-described each-color luminance -correction value and each-pixel 
luminance-correction value to the display device. 
[0012] 

The invention of claim 5 is the luminance adjusting device of claim 4 
provided with solar cells 17 having a wide surface area in a Hght-receiving 
unit, as shown in FIG. 4. Thereby, the light emitted from the display 
elements is completely absorbed. 
[0013] 

In the invention of claim 6, the inside of the fluorescent display tube 
1 is divided into a plurality of parts, for example, eight parts, and eight 
solar cells 17 are provided as corresponding to one fluorescent display tube 
1 so that output currents from the solar cells would be as equal as one 
another as possible at the time when pixels 18a in a vicinity of the center 
portion of the fluorescent display tube 1 and pixels 18b in a vicinity of an 
end portion of the fluorescent display tube 1 are caused to emit light with 
the same luminance. 
[0014] 

The invention of claim 7 is provided with a light shield plate 38 so 
that light emitted from a certain pixel 18 would not be received by the 
plurality of solar cells 17. 
[0015] 

In the invention of claim 8, the light shield plate 38 is painted in 
white so that the light shield plates 38 reflect light to cause the light 
emitted from the pixels 18 to be completely absorbed by the solar cells 17. 
[0016] 

In the invention of claim 9, in order to reduce the number of 
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amplifier circuits, a plurality (eight) of solar cells corresponding to one 
fluorescent display tube 1 are connected to one another in parallel, as shown 
in FIG. 3, and then the sum of current supplied by the plurality of solar cells 
is converted into a voltage. 
[0017] 

The invention of claim 10 is provided with a temperature sensor 26 
for correcting a readout value of an A/D converter 22 in accordance with 
ambient temperature since the sensitivity of the solar cells 17 varies 
depending on a temperature. The readout value is multiplied by a 
predetermined coefficient for every 0.5°C with 25°C as a basis. 
[0018] 

The invention of claim 11 is provided with a process of setting a 
standard display element 1 into the fight-receiving unit, then automatically 
measuring a value of the standard display element 1, and then writing the 
measured value to the non-volatile memory 25 as shown in FIG. 5, at the 
time of setting a standard value, which is a target value in each-color 
adjustment, in the non-volatile memory 25 inside the luminance adjusting 
device 14. 
[0019] 

The invention of claim 12 is provided with a thyrister relay 30 for 
automatically turning ON/OFF the display device 15 with power supplied 
from the luminance adjusting device 14. 
[0020] 

The invention of claim 13 is provided with a buzzer 28 for making a 
continuous sound at the time when the luminance adjustment is normally 
completed, and for making discontinuous sounds at the time when the 
luminance adjustment is abnormally completed. 
[0021] 

In the invention of claim 14, the luminance adjusting device 14 is 
provided with an external serial interface 27 for various system Ups and for 
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statistical processing of the luminance correction values at the time when 
the luminance adjusting device 14 is used in a production line in a factory. 
[0022] 

The invention of claim 15 is designed so that, when adjusting the 
display device 15 of which luminance is deteriorated due to secular change 
and the like, a certain percentage of the standard value set at the factory 
when shipping the device can be set with an operation switch 24. 
[0023] 

The luminance adjusting method according to the invention of claim 

16 employs a luminance adjusting method as shown by the flow of FIG. 6, in 
order to shorten time required for the luminance adjustment. Specifically, 
the method includes a first adjusting step of roughly adjusting the 
luminance of the display elements shown in FIG. 7; a second adjusting step 
of causing the pixel luminance in each of the display elements shown in FIG. 
8 to be uniform! and a third adjusting step of finally performing fine 
adjustment of the luminance of the display elements again, as shown in FIG. 
9. 

[0024] 

The luminance adjusting method according to the invention of claim 

17 is provided with a process of lighting the display device in 100% white for 
a certain period of time at the beginning of the automatic adjustment in 
order to heat the circuit and display elements of the display device. 
[0025] 

The display device luminance adjusting system according to the 
invention of claim 18 is, as shown in FIG. 1, provided with means which 
displays with each of display elements including a plurality of pixels 
emitting different luminous colors; a luminance-correction-amount 
calculation means which receives light emitted from the display elements, 
and which then calculates an each-color luminance-correction value and an 
each-pixel luminance-correction value on the basis of a standard luminance 
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value; display-element driving means which controls drive of the display 
elements by switching the each-color luminance-correction values in 
synchronization with the timing of lighting each color in the display 
elements; and pixel-luminance correction means which operates gradation 
data of the lighting signal and gradation data corrected for each pixel on the 
basis of the relevant each -pixel luminance -correction value, and which then 
outputs the obtained data to the above-described display device. 
[0026] 

[Embodiments of the Invention] 
First Embodiment 

FIG. 1 is a schematic view of a configuration of an entire display 
device 15 and a luminance adjusting device 14 therefor according to the 
present invention. Firstly, the entire configuration will be described by 
vising FIG. 1. The display device 15 is provided with Ugh ting-signal input 
means which inputs lighting signals obtained from the luminance adjusting 
device 14; luminance-correction-value change-request input means which 
inputs luminance-correction-value change-request signals obtained from 
the luminance adjusting device 14; fluorescent-display-tube control means 
which drives each fluorescent display tube 1 according to a corresponding 
one of the lighting signals inputted from the luminance adjusting device 14, 
an each-color luminance -correction value (24 bytes) and each-pixel (dot) 
luminance-correction value (512 bytes) present in the display device 15; and 
eight fluorescent display tubes 1 formed with pixels 18 which are 16 pixels 
of R (red), 32 pixels of G (green), and 16 pixels of B (blue), which emit light 
to the luminance adjusting device 14. 
[0027] 

In contrast, the luminance adjusting device 14 is provided with 
lighting-signal output means which lights the display device 15; 
luminance-correction-value change- request output means which changes a 
luminance correction value in the display device 15; 64 pieces of solar cells 
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which receive light from the display device 15, and each of which faces eight 
pixels; luminance-correction-amount determination means which 
determines a luminance correction amount from the detected luminance; 
man machine interface means, such as a device operating switch, an LCD 
display for displaying an adjustment result or a buzzer; and serial interface 
means which performs various systemUps and statistical processing of the 
luminance correction values at the time when the device is used in a 
production line in a factory. 
[0028] 

Next, the configuration of the display device 15 will be described by 
using FIG. 2. The display device 15 is provided with a microcomputer 33 
for receiving the luminance-correction-value change request from the 
luminance adjusting device 14; a non-volatile memory 34 for storing the 
each-color luminance-correction value (24 bytes) and the each-pixel 
luminance-correction value (512 bytes); a memory 32 for temporarily 
storing the each-pixel luminance-correction value outputted from the 
non-volatile memory 34 via the microcomputer 33; a pixel-luminance 
correction operator 31 for operating each each-pixel luminance-correction 
value, which is present in the memory 32, and gradation data of the lighting 
signal received from the luminance adjusting device 14 (gradation data x 
each-pixel luminance-correction value / maximum value of each-pixel 
luminance-correction value), and then for outputting the obtained data; a 
timing generation circuit 35 for performing gradation control in response to 
the lighting signals, which are outputted from the pixel-luminance 
correction operator 31, and which indicate that luminance has been 
corrected for each pixel; an X-grid driving circuit 7 and Y-grid driving circuit 
8 for driving eight fluorescent display tubes l; a D/A converter 37 for 
converting the each-color luminance-correction value outputted from the 
microcomputer 33 into a voltage of a DC level; an analog switch 39 for 
switching the voltages for R, G and B, which are outputted from the D/A 
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converter 37, in synchronization with lighting- timing signals of R, G and B 
obtained from the timing generation circuits 35; and a shield-electrode 
driving unit 36 for amplifying the output from the analog switch 39, and 
then applying the amplified voltage to the shield electrode 3. 
[0029] 

Next, an operation of the above-described display device 15 will be 
described. At the time of turning on the power of the display device 15, the 
microcomputer 33 reads, from the non-volatile memory 34, the each-color 
luminance-correction value (24 bytes), the each-pixel luminance-correction 
value (512 bytes) and a password indicating already-done adjustment 
(which will be described later), and then sets the read values in a RAM in 
the microcomputer 33. After that, at a constant frequency, the 
microcomputer 33 repeatedly writes, in the D/A converter 37, the each-color 
luminance -correction value (24 bytes) present in the RAM in the 
microcomputer 33, and similarly writes, in the memory 32, the each-pixel 
luminance-correction value (512 byte) also present in the RAM in the 
microcomputer 33. 
[0030] 

The D/A converter 37 outputs, to the analog switch 39, a voltage 
obtained by converting the each-color luminance-correction value (24 bytes) 
written from the microcomputer 33 into those of a DC level for a total of 24 
channels, three of which are for R, G and B per one fluorescent display tube 
1. Then, the analog switch 39 selects any one of the DC level voltages for R, 
G and B, which are inputted from the D/A converter 37, and then outputs 
the selected voltage to the shield-electrode driving unit 36, in 
synchronization with the lighting timing signals for R, G and B obtained 
from the timing generation circuit 35. The shield-electrode driving unit 36 
amplifies a stepped voltage, of which peak value changes hi synchronization 
with the lighting timings for R, G and B inputted from the analog switch 39, 
and then applies the amplified voltage to the shield electrode 3 of the 
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fluorescent display tube 1 (see FIG. 10). Accordingly, the luminance 
adjustment for each color in each fluorescent display tube 1 is performed. 
[0031] 

In contrast, the pixel -luminance correction operator 31 reads, byte 
by byte, the each -pixel luminance-correction value (512 bytes) set in the 
memory 32 by the microcomputer 33, in synchronization with the input 
timing of each-pixel gradation data of 10 bits per one pixel, of the lighting 
signal received from outside the display device 15. Here, the number of the 
each-pixel luminance-correction value is the same as that of all of the pixels 
in the display device 15. Thereafter, the pixel -luminance correction 
operator 31 operates the read value (gradation data x each-pixel 
luminance-correction value / 256), and then outputs the obtained value to 
the timing generation circuit 35. According to the gradation data which is 
corrected for each pixel, and which is received from the pixel-luminance 
correction operator 31, the timing generation circuit 35 controls the X-grid 
driving circuit 7 and the Y-grid driving circuit 8. Furthermore, the X-grid 
driving circuit 7 and the Y-grid driving circuit 8 drive the X-grid 4 and 
Y-grid 5, and thereby the fluorescent display tubes 1 are lit with reduced 
unevenness in luminance for each pixel of each fluorescent display tube 1. 
[0032] 

At the time of turning on the power of the display device 15, the 
microcomputer 33 reads the password indicating already-done adjustment, 
from the non-volatile memory 34 together with the luminance correction 
value. When the password indicating already-done adjustment does not 
match with the predetermined password indicating already-done 
adjustment, it is determined that the display device is new, and each of the 
each-color luminance-correction value (24 bytes) and the each-pixel 
luminance-correction value (512 bytes) is initialized to be a value at which 
luminance closer to a target value is obtained. 
[0033] 
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With the procedure to be described later, the microcomputer 33 
rewrites the each-color luminance-correction value (24 bytes) or the 
each-pixel luminance-correction value (512 bytes), which is present in the 
RAM in the microcomputer 33, to a value determined by the luminance 
adjusting device 14. At this time, the each-pixel luminance-correction 
value is set at a value equal to the mean luminance value of all of the pixels 
for each color, which are present in the display device. That is, variations 
among the display elements are not reflected on the each-pixel 
luminance-correction value. This is done to prevent the gradation data 
from otherwise being reduced in half as a result of the following 
consequence. Specifically, suppose that the luminance of the display 
element, which is twice as bright as that of a normal element, is corrected 
by the each-pixel luminance-correction value, in a case where the variations 
among the display elements are reflected on the each-pixel 
luminance -correction value. In this event, the operation is done with "the 
gradation data * 128 / 256," which results in obtained gradation data being 
reduced in half. Moreover, upon reception of the 

luminance-correction-value writing-request signals from the luminance 
adjusting device 14, the microcomputer 33 writes the each-color 
luminance-correction value (24 bytes), the each pixel correction value (512 
bytes) and the password indicating already-done adjustment in the 
non-volatile memory 34. 
[0034] Second Embodiment 

Next, the configuration of the luminance adjusting device according 
to the present invention will be described by using FIG. 3. The luminance 
adjusting device 14 is provided with solar cells 17, an amplifier 19, filters 20, 
an analog switch 21, A/D converter 22 and a microcomputer 23. The solar 
cells 17 receive light emitted from the display device 15, and convert the 
light into currents. Here, eight of the solar cells 17 are connected to one 
another in parallel. The amplifier 19 converts the sum of the currents 
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supplied by these eight solar cells into a voltage. Each filter 20 converts 
the converted voltage in a pulse form, into that of a DC level. The analog 
switch 21 selects an output of the filter 20. The A/D converter 22 converts 
the outputted voltage into data of 12 bytes. The microcomputer 23 
captures the converted data, and then determines the amount of change in 
the luminance correction value. Moreover, the microcomputer 23 outputs, 
to the display device 15, fighting signals and a request for changing the 
luminance correction value present in the display device 15. Furthermore, 
the microcomputer 23 is provided with a temperature sensor 26 for 
correcting the sensitivity of the solar cells 17 according to room 
temperature; an operation switch 24; an LCD display 29 for displaying a 
correction result; a non-volatile memory 25 for storing a value to be a target 
in adjusting the luminance of the fluorescent display tube l; a thyrister 
relay 30 for turning ON/OFF the power of the display device 15; a buzzer 28; 
and an external serial interface 27 for connecting the microcomputer 23 to a 
personal computer and the like. 
[0035] 

Next, the configuration of a light-receiving unit of the luminance 
adjusting device 14 will be described by using FIG. 4. The light-receiving 
unit of the luminance adjusting device 14 is provided with a total of 64 solar 
cells 17, each of which faces eight pixels 18. The inside of the fluorescent 
display tube 1 is divided into eight parts, and each fluorescent display tube 
1 corresponds to eight solar cells 17 so that output currents from the solar 
cells 17 would be as equal to one another as possible at the time when pixels 
18a in a vicinity of the center portion of the fluorescent display tube 1 are 
caused to emit fight with the same luminance. In addition, each of the 
solar cells 17 is surrounded by light-shield plates 38 so that each solar cell 
17 does not receive light, except from the corresponding eight pixels facing 
the solar cell 17 with the fluorescent display tube 1 being set in the 
fight-receiving unit. The light-shield plates 38 are painted in white so that 
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the light shield plates 38 reflect light to cause the light emitted from the 

pixels 18 to be completely absorbed by the solar cells 17. 

[0036] 

Next, an operation of the luminance adjusting device 14 will be 
briefly described. Firstly, the luminance adjusting device 14 outputs 
lighting signals to the display device 15. Next, the luminance adjusting 
device 14 detects light emitted from the display device 15, with the solar 
cells 17, eight of which are electrically connected per one fluorescent display 
tube 1, and each of which is surrounded by the white light-shield plates 38. 
Here, the light-shield plates 38 completely absorb, for each solar cell 17, the 
light emitted only from eight pixels structurally facing the corresponding 
solar cell 17. Next, these eight solar cells 17 convert the detected light into 
currents, and then the amplifier 19 converts the sum of the currents into a 
voltage. At this time, the microcomputer 23 decreases an amplification 
factor of the amplifier 19 when all of the pixels of a certain color in each 
fluorescent display tube 1 are lit, and increases the amplification factor of 
the amplifier 19 when only one pixel is lit. Thereby, accuracy in the 
conversion is improved. Next, each filter 20 converts the voltage in a pulse 
form, which is outputted from the amplifier 19, into that of a DC level, and 
then outputs the converted voltage to the analog switch 21. According to 
the request from the microcomputer 23, the analog switch 21 selects one of 
eight circuits for outputting the voltages from the filters 20, and then 
outputs the voltage, which is obtained from the selected circuit, to the A/D 
converter 22. Thereafter, the A/D converter 22 converts the DC level 
voltage into data of 12 bits, which is then captured by the microcomputer 
23. 

[0037] 

The microcomputer 23 multiplies a coefficient (a coefficient preset 
for every 0.5°C with 25°C as a basis) by the 12-bit data captured from the 
A/D converter 22. Here, the coefficient is captured by the temperature 
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sensor 26, and is at a value in accordance with room temperature. The 
obtained value is used for determining the luminance correction amount. 
In addition, the microcomputer 23 uses, for a luminance-correction amount 
determination, a value obtained by multiplying a target value in adjusting 
luminance for each color in the fluorescent display tubes 1, by a luminance 
reduction rate previously set by the operation switch 24. Here, the target 
value is fetched from the non-volatile memory 25. Furthermore, the 
microcomputer 23 collects all of the luminance correction values from the 
display device 15 in response to a collection request for all of the luminance 
correction values which request is obtained from the external serial 
interface 27. Here, the personal computer 16 and the like arc connected to 
the external serial interface 27. Then, the external serial interface 27 
transmits all of the luminance correction values to the personal computer 
16 via the external seiial interface 27. 
[0038] 

Next, by referring to FIG. 5, descriptions will be provided for an 
operation of setting the luminance of a standard fluorescent display tube 1 
in the non-volatile memory 25 provided in the luminance adjusting device 
14. One fluorescent display tube 1, of which luminance and a color 
temperature are adjusted respectively to be at standard values, is set in the 
light-receiving unit. Then, the luminance adjusting device 14 causes the 
fluorescent display tube 1 to light R (red), then captures the luminance for 
AID conversion, and then writes the converted luminance in the non -volatile 
memory 25. Next, similar operation is performed for G (green) and B 
(blue). The operation described above is similarly performed in the 
light-receiving units provided in eight, portions. Accordingly, 24 pieces of 
12-bit data are set in the non-volatile memory 25. 
[0039] 

Next, an entire operation of automatic luminance adjustment will be 
described by using FIG. 6. The luminance adjusting device 14 initially 
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turns ON the power of the display device 15. At the time of turning on the 
display device 15, the display device 15 reads, form the non-volatile memory 
34, the each-color luminance-correction value (24 bytes), the each-pixel 
luminance-correction value (512 bytes) and a password for determining 
whether adjustment has been done. When the password does not match 
with a predetermined value (when the display device is new), the correction 
value is initialized to be a predetermined value. Subsequently, in order to 
reduce the time required for adjustment, the luminance of the fluorescent 
display tube 1 is roughly adjusted so that the luminance is close to the 
target value. Specifically, the luminance is adjusted in a process of step 1 
where the each-color luminance-correction value (8 bits) present in the 
display device 15 is changed by steps of ±10. In this period, the each-pixel 
luminance-correction value (8 bits) is set as a certain temporary value that 
is about 80% thereof. Thereafter, with a process of step 2, the each-pixel 
luminance-correction value (8 bits) present in the display device 15 is 
adjusted by changing the value in a way that the luminance of the pixels 18 
for each color in the fluorescent display tube 1 would be a mean value of the 
luminance of the pixels for each color in the same fluorescent display tube 1. 
In this process, since the each-pixel luminance-correction value is made 
proportional to the pixel luminance thereof, and therefore, the each-pixel 
luminance-correction value can be calculated by calculation. Specifically, a 
measurement of the pixel luminance is only needed once, and the time 
required for the adjustment can also be reduced in this process. Next, with 
a process of step 3, the each-color luminance-correction value (8 bits) 
present in the display device 15 is finely adjusted by being changed by steps 
of ±1 at this time so that the luminance of the fluorescent display tube 1 
would be the target value again. After that, the password for determining 
whether adjustment has been done, the each-color luminance -correction 
value (24 bytes) and the each-pixel luminance-correction value (512 bytes) 
are written in the non-volatile memory 34. Lastly, the luminance 
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adjusting device 14 sounds the buzzer 28, and then turns OFF the power of 

the display device 15 by use of the thyrister relay 30. 

[0040] 

Next, by using FIG. 7, an operation of step 1 of FIG. 6 (a rough 
adjustment for the inside of the fluorescent display tube l) will be described. 
The luminance adjusting device 14 outputs a lighting signal to cause the 
display device 15 to light R (red). After that, the luminance is measured, 
and then is compared with the target value of R (red) preset in the 
non-volatile memory 25 in the luminance adjusting device 14. On the basis 
of the result, a relative-change request signal which adds +10 steps to the 
each-color luminance-correction value present in the display device 15, or 
which subtracts -10 steps therefrom, is transmitted to the display device 15. 
Thereby, the voltage of the shield electrode 3 in the display device 15 
changes, and the luminance is roughly adjusted. The operation described 
above is repeated until the measured luminance reaches the target value. 
The operation similar to that for R (red) is repeated for G (green) and B 
(blue). 
[0041] 

Next, an operation of step 2 of FIG. 5 (an adjustment of the pixels 
18) will be described by using FIG. 8. The luminance adjusting device 14 
outputs, to the display device 15, a lighting signal for lighting only one pixel 
of each fluorescent display tube 1 as in the lighting state of FIG. 8. After 
that, the himinance of the only one pixel in each fluorescent display tube 1 
is measured. The above operation is repeated 64 times to measure the 
pixel luminance of all of the 512 pixels. Next, a mean value of the 
each-pixel luminance for each color in each fluorescent display tube 1 is 
calculated. Then, a value obtained by dividing the calculated mean value 
of the pixel luminance by each pixel luminance is multiplied by the initial 
each-pixel luminance-correction value set at the beginning of the processes 
shown in FIG. 6. The thus obtained value is used as a corrected each-pixel 
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luminance -correction value. After that, the corrected each-pixel 
luminance-correction value of 512 bytes is transmitted from the luminance 
adjusting device 14 to the display device 15, and thereby the initial 
each-pixel luminance-correction value preset in the display device 15 is 
rewritten. 
[0042] 

Next, an operation of step 3 of FIG. 6 (a fine adjustment for a 
fluorescent display tube l) will be described by using FIG. 9. The 
luminance adjusting device 14 outputs a lighting signal to cause the display 
device 15 to light R (red). After that, the luminance is measured, and then 
is compared with the target value of R (red). On the basis of the result, a 
relative-change request signal which adds +1 step to the each-color 
luminance-correction value in the display device 15, or which subtracts -1 
step therefrom, is transmitted to the display device 15. Thereby, the 
voltage of the shield electrode 3 in the display device 15 changes and the 
luminance is adjusted. The operation described above is repeated until the 
measured luminance reaches the target value. It is to be noted that the 
operation simdar to that for R (red) is repeated for G (green) and B (blue). 
Specifically, in the operation of step 3, a relative-change amount of the 
each-color luminance-correction value present in the display device 15 at 
step 1 is changed by a step of +1 or of -1. At this stage, the final, fine 
adjustment is performed. 
[0043] Other Embodiments 

In the above-described embodiments, the description has been given 
of the case where the present invention is used for the luminance 
adjustment of the fluorescent display tube. However, it is needless to 
mention that the present invention can be used for a display device in which 
a number of other light-emitting elements are arranged. 
[0044] 

[Effects of the Invention] 
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According to the invention of claim 1, on the basis of gradation data 
for each pixel included in an externally-inputted lighting signal and of 
each-pixel luminance -correction values written in non-volatile memory 
means, gradation data for each pixel is calculated to obtain corrected 
gradation data, and then is outputted to a display device. Thereby, the 
luminance correction for each pixel is made possible. In addition, the 
each-color luminance-correction values written in the non-volatile memory 
means are switched in synchronization with a timing of lighting a color in 
display elements, and thereby the drive of the display elements is controlled. 
Thereby, the luminance correction for each color of the display elements is 
made possible. 
[0045] 

According to the invention of claim 2, if a correction value is not 
written in the non-volatile memory means (when a the display device is 
new), each of the each-color luminance-correction value and the each-pixel 
luminance-correction value is automatically initialized to be a value with 
which luminance closer to the target value is obtained. Thereby, the time 
required for the luminance adjustment can be reduced. 
[0046] 

According to the invention of claim 3, the each-pixel 
luminance-correction value is used to correct only variations of pixels 
present in the display device, and the luminance variations among the 
display elements is not corrected with the each-pixel luminance -correction 
value. Thereby, the number of gradation is less reduced. 
[0047] 

According to the invention of claim 4, light emitted from the display 
elements mounted on the display device is detected with a light -receiving 
unit, and then is used to calculate an each-color luminance-correction value 
and an each-pixel luminance-correction value. On the basis of these 
calculated values, a luminance-correction-value change request is 
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transmitted to the display device. Thereby, variations in luminance of the 

display elements can be prevented. 

[0048] 

According to the invention of claim 5, by a solar cell having a large 
surface area as a hght-receiving element, the light emitted from the display 
elements can be completely absorbed. 
[0049] 

According to the invention of claim 6, by causing a plurality of the 
solar cells to correspond to one display element, output currents outputted 
from the solar cells can be substantially equal to one another at the time 
when the pixel in a vicinity of the center of the display clement and the 
pixel in a vicinity of an end of the display element are caused to be lit with 
the same luminance. 
[0050] 

According to the invention of claim 7, by providing light shield 
plates in the circumference of the solar cell, it is possible to cause light 
emitted from a certain pixel not to be received by the plurality of solar cells. 
[0051] 

According to the invention of claim 8, by painting the light shield 
plates in white so as to reflect light, the light emitted from the pixels can be 
completely absorbed by the solar cells. 
[0052] 

According to the invention of claim 9, it is possible to reduce the 
number of circuits with which the outputs from the solar cells are amplified. 
For example, as shown in FIG. 3, eight solar cells corresponding to one 
display element are connected to one another in parallel, and then the sum 
of the currents flowed from the eight solar cells is converted into a voltage. 
Thereby, the number of the amplifier circuits can be reduced to 1/8. 
[0053] 

According to the invention of claim 10, correcting a variation in 
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sensitivity of each solar cell, which variation stems from a temperature, 
makes it possible to obtain a luminance adjusting device which is not 
influenced by the ambient temperature. Specifically, for example, a 
temperature sensor 26 for correcting a readout value of an A/D converter 22 
in accordance with the ambient temperature is provided, and then the 
readout value is multiplied by a preset coefficient for every 0.5°C with 25°C 
as a basis. Thus, it is possible to cancel the variation, due to a temperature, 
in sensitivity of the solar cells 17. 
[0054] 

According to the invention of claim 11, it is made possible to easily 
and precisely perform the operation of writing a value, which is a target 
value in adjusting the luminance, in the non-volatile memory provided in 
the luminance adjusting device. 
[0055] 

According to the invention of claim 12, by providing, for example, 
the thyrister relay or the like for automatically turning ON/OFF the display 
device by supplying the power from the luminance adjusting device, a 
trouble of manually turning ON/OFF the power of the display device can be 
eliminated. 
[0056] 

According to the invention of claim 13, by providing, for example, a 
buzzer for making a continuous sound when the luminance adjustment has 
been normally completed and for making discontinuous sounds when the 
luminance adjustment has been abnormally completed, it is made possible 
to eliminate trouble of viewing the LCD display or the like which displays 
the adjustment result. 
[0057] 

According to the invention of claim 14, by providing the external 
serial interface, the each -color luminance-correction values and each-pixel 
luminance-correction values, which are present in the display device, can be 
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collected by a personal computer or the like, and thereby statistical 
processing or production management can be performed. Thus, it is made 
possible to perform various systemUps, such as statistical processing, 
production management and the like, on a luminance correction value used 
when the device is used in a production line in a factory. 
[0058] 

According to the invention of claim 15, the operation switch makes it 
possible to set a certain percentage of the standard value set at the factory 
when shipping the device. Thus, a value to be a target at the time of the 
luminance adjustment can be easily changed, and the display device, of 
which luminance is deteriorated due to a secular change and the like, can be 
easily adjusted 
[0059] 

According to a luminance adjusting method in the invention of claim 
16, by performing a first adjustment step of roughly adjusting the 
luminance of the display elements, a second adjustment step of causing the 
pixel luminance in each of the display elements to be uniform, and a third 
adjustment step of finally performing a fine adjustment of the display 
elements again, luminance variations for each color among the display 
elements forming a screen and luminance variations among pixels in each 
of the display elements can be quickly and precisely adjusted within a short 
period of time. In addition, after the luminance variations among the 
pixels in each display element is adjusted to be uniform, the luminance 
variations for each color among the display elements are adjusted, and a 
color temperature is adjusted to be a target value. Accordingly, it is made 
possible to display an image without unevenness in luminance. 
[0060] 

According to the luminance adjusting method in the invention of 
claim 17, a pre-heat step of lighting the display device in 100% white is 
provided at the beginning of the automatic adjustment in order to heat the 
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display elements and the circuit of the display device for a certain period of 
time. Thus, the conditions of display devices at the time of the luminance 
adjustment can be made uniform, and thereby it is possible to perform the 
luminance adjustment in a stable state. 
[0061] 

The invention of claim 18 is configured to automatically detect, 
determine and adjust the luminance of each display device. Thus, the 
luminance of the display device can be precisely and easily adjusted within 
a short period of time without complicating the operations. 
[Brief Description of the Drawings] 

[FIG. l] FIG. 1 is a schematic diagram showing an entire configuration of 
each of a display device and a luminance adjusting device therefor according 
to the present invention. 

[FIG. 2] FIG. 2 is a circuitry diagram showing a configuration of the display 
device according to the present invention. 

[FIG. 3] FIG. 3 is a circuitry diagram showing a configuration of the 
luminance adjusting device according to the present invention. 
[FIG. 4] FIG. 4 is a configuration diagram of a hght-receiving unit of the 
luminance adjusting device. 

[FIG. 5] FIG. 5 is a flowchart showing an operation of setting luminance of a 
standard fluorescent display tube in a non-volatile memory inside the 
luminance adjusting device. 

[FIG. 6] FIG. 6 is a main flowchart showing an entire operation of an 
automatic luminance adjusting method according to the present invention. 
[FIG. 7] FIG. 7 is a flowchart showing an operation of a part of rough 
adjustment for a fluorescent display tube according to the present invention, 
and is a sub-routine of the operation of FIG. 6. 

[FIG. 8] FIG. 8 is a flowchart showing an operation of a part of 
pixel-luminance adjustment according to the present invention, and is a 
sub-routine of the operation of FIG. 6. 
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[FIG. 9] FIG. 9 is a flowchart showing an operation of a part of fine 

adjustment of the fluorescent display tube according to the present 

invention, and is a sub-routine of the operation of FIG. 6. 

[FIG. 10] FIG. 10 is a diagram of a luminance adjusting circuit of a 

conventional fluorescent display tube. 

[Description of Reference Numerals] 
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Fluorescent display tube 
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Luminance adjusting device 


15 


Display device 
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Solar cell 


18a, 18b Pixel 


19 


Amplifier 
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Filter 
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Analog switch 


22 


A/D converter 


23, 33 


Microcomputer 
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Operation switch 


25, 34 


Non-volatile memory 


26 


Temperature sensor 


27 


External serial interface 


29 


LDC display 


30 


Thyrister relay 
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Pixel luminance correction operator 


32 


Memory 
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Timing generation circuit 
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Shield electrode driving unit 
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D/A converter 


38 


Light shield plate 
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translation of the Drawings> 

FIG. 1 

1 FLUORESCENT DISPLAY TUBE 

14 LUMINANCE ADJUSTING DEVICE 
LIGHTING SIGNAL OUTPUT MEANS 

B SIGNAL OUTPUT MEANS 

MAN MACHINE INTERFACE MEANS 

SERIAL INTERFACE MEANS 

LUMINANCE-CORRECTION-AMOUNT DETERMINATION MEANS 

15 DISPLAY DEVICE 
LIGHTING SIGNAL INPUT MEANS 
B SIGNAL INPUT MEANS 

FLUORESCENT-DISPLAY-TUBE CONTROL MEANS 
LIGHTING SIGNALS 

LUMINANCE-CORRECTION-VALUE CHANGE-REQUEST 
SIGNALS (B SIGNALS) 

16 PERSONAL COMPUTER (FOR STATISTICAL PROCESSING 
OF LUMINANCE CORRECTION VALUE) 

17 SOLAR CELL 
LIGHT 
18 PIXEL 

FIG. 2 

7 X-GRID DRIVING CIRCUIT 

8 Y-GRID DRIVING CIRCUIT 
FROM LUMINANCE ADJUSTING DEVICE 
LIGHTING SIGNALS 
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LUMINANCE-CONTROL-VALUE CHANGE-REQUEST SIGNALS 

31 PIXEL-LUMINANCE CORRECTION OPERATOR 

32 MEMORY 

33 MICROCOMPUTER 

34 NON-VOLATILE MEMORY 

35 TIMING GENERATION CIRCUIT 

36 SHIELD ELECTRODE DRIVING UNIT 

37 D/A CONVERTER 
39 ANALOG SWITCH 

FIG. 3 

17 SOLAR CELL 

19 AMPLIFIER 

20 FILTER 

21 ANALOG SWITCH 

22 A/D CONVERTER 

23 MICROCOMPUTER 

24 OPERATION SWITCH 

25 NON-VOLATILE MEMORY 

26 TEMPERATURE SENSOR 

27 EXTERNAL SERIAL INTERFACE 

28 BUZZER 

29 LCD DISPLAY 

30 THYRISTER RELAY 
POWER 

FIG. 4 

1 FLUORESCENT DISPLAY TUBE 
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17 SOLAR CELL 

18 PIXEL 

36 LIGHT SHIELD PLATE 

FIG. 5 (FIGS. 7 and 8) 
START 

SET ONE STANDARD FLUORESCENT DISPLAY TUBE IN 
LIGHT-RECEIVING UNIT 
LIGHT R 

WRITE A/D-CONVERTED VALUE IN NON-VOLATILE 
MEMORY 

LIGHT G 
LIGHT B 

IS WRITING DONE IN 8 PORTIONS? 
STOP 

FIG. 6 

START 

TURN ON POWER OF DISPLAY DEVICE 

DISPLAY DEVICE DETERMINES WHETHER 
ADJUSTMENT IN NON-VOLATILE MEMORY HAS BEEN DONE, 
AND INITIALIZES VALUE TO BE CERTAIN VALUE IF 
ADJUSTMENT HAS NOT BEEN DONE 

INITIALIZE EACH-PIXEL LUMINANCE-CORRECTION 
VALUE (512 BYTES) TO BE ABOUT 80% 

LIGHT IN 100% WHITE FOR CERTAIN PERIOD OF TIME 

(STEP 1) ROUGHLY ADJUST LUMINANCE OF 
FLUORESCENT DISPLAY TUBE TO BE CLOSER TO TARGET 
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VALUE 

(STEP 2) CONTROL PIXEL LUMINANCE IN 
FLUORESCENT DISPLAY TUBE TO BE UNIFORM 

(STEP 3) FINELY ADJUST LUMINANCE OF 
FLUORESCENT DISPLAY TUBE TO BE AT TARGET VALUE 

WRITE EACH-PIXEL LUMINANCE-CORRECTION VALUE 
(512 BYTES), EACH-COLOR LUMINANCE-CORRECTION VALUE 
(24 BYTES), ALREADY-WRITTEN PASSWORD IN NON-VOLATILE 
MEMORY 

SOUND BUZZER, AND TURN OFF POWER OF DISPLAY DEVICE 
STOP 

FIG. 7 

±10 RELATIVE CORRECTION 

HAS VALUE REACHED TARGET VALUE? 

RETURN 

LIGHTING STATE OF DISPLAY DEVICE 

FIG. 8 

MEASURE LUMINANCE OF ALL PIXELS BY LIGHTING 
EIGHT PIXELS AT A TIME AS DESCRIBED IN RIGHT FIGURE 

CALCULATE MEAN VALUE OF PIXEL LUMINANCE FOR 
EACH OF R, G AND B OF EACH FLUORESCENT DISPLAY TUBE 

CALCULATE EACH PIXEL'S LUMINANCE CORRECTION 
VALUE ACCORDING TO THE FOLLOWING FORMULA 

EACH-PIXEL LUMINANCE-CORRECTION VALUE = 
INITIAL EACH-PIXEL LUMINANCE-CORRECTION VALUE x 
EACH-PIXEL LUMINANCE MEAN VALUE / EACH PIXEL 
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LUMINANCE 

REWRITE INITIAL EACH-PIXEL 

LUMINANCE-CORRECTION VALUE TO CORRECTED 
EACH-PIXEL LUMINANCE-CORRECTION VALUE CALCULATED 
AS ABOVE 

FIG. 9 

±1 RELATIVE CORRECTION 
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